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1. Introduction
In this paper, an improvement on handling Mid-call announcement solution using Announcement detection in the BSS is provided.
2. Reason for Change
In order to avoid the interaction problem between announcements detection solution and Lawful Interception solution using bi-casting, an improvement solution is provided. 
Moreover, according to the 3GPP TS 48.008 V9.2.0, in section 3.2.2.26, it says “In case of compressed speech over RTP/UDP/IP or TFO on the A-Interface the Downlink DTX flag shall be neglected by the BSS. Independent of the Downlink DTX flag the speech payload stream may contain SID frames, indicating the start of a silence period and (not contain) missing RTP frames during the silence period, i.e. DTX may be active in downlink. The BSS shall be able to cope with that. The BSS may treat these calls as if DTX in downlink is activated.”
And based on the sentences above highlighted in red, this implies the BSS needs to check whether there has SID frames in the speech payload stream in order to know whether the DTX is active or not. And this is mandatory for the BSS to perform this detection. Therefore it is believed that the SID frames detection in the BSS is not a new functionality to the BSS. Furthermore, the silence codewords detection in the BSS is also believed not a new functionality to the BSS, because the BSS (TC) needs to translate the silence codewords into the other codec which can be supported by the MS.
However, the solution in current TR based on SID frames/silence codecwords detection has some problem which can not work in some cases. So in this contribution, an improvement solution based on SID frames/silence codecwords detection is provided
3. Conclusions

An improvement solution based on SID frames/silence codecwords detection is provided. And it is proposed to be the chosen solution
4. Proposal

It is proposed to agree the following changes to 3GPP TR 23.889 v1.20.
* * * First Change * * * *

10.5.2.3
Mid-call announcement solution using Announcement detection in the BSS 

According to this solution there is no activation message from the MSC-S to the BSS before announcements, instead the BSS uses voice detection to distinguish announcements and tones on the downlink. The BSC shall stop through-connecting the downlink user plane data to the user and resume LCLS user plane data after it detected that the announcement/tone was finished.
10.5.2.3.1
Silence codewords/SID frames detection in BSS and MGW passthrough the user plane dates.
One anticipated LCLS aspect is that the BSC may transmit e.g. silence codewords or SID frames in the uplink of Call leg A, which the MGW should through connect on the other call leg downlink to the BSC (and in the other direction Call leg B uplink - MGW - Call leg A downlink). The BSC must stop this MGW connected user data from being forwarded to the users in an LCLS call. In this mid-call solution, the BSC needs to distinguish and detect announcements and tones from the MGW through connected silence codewords or SID-frames.

If LI solution using bicasting is activated for a LCLS call the user data will be bi-casted e.g. for Call leg A and MGW will through connect the (bi-casted) A user plane data downlink to Call leg B. Therefore there is an interaction problem between this mid-call announcements solution and Lawful Interception solution using bicasting, 
The benefit of this solution is that there is no dedicated signalling from the MSC-S to inform the BSS about the announcement.

One drawback with this solution is that Lawful Interception solution using bicasting cannot work as anticipated together with this mid-call announcements solution, because the through connected bicasted speech would disturb BSC's voice detection of mid-call announcements. 
The interaction problem with LI solution using bicasting could be resolved eg by changing the MGW functionality in such a way that MGW should not return LCLS bicasted user plane back to the BSS. This, however, would change the functionality of the MGW and LI solution using bicasting, which might make it more vulnerable for detection. An additional difficulty is that if there are several MGW's in a chain only the last MGW shall block the user plane transmission, see Figure 10.5.2.3.1.

[image: image1.emf]MSS

BSC 

MSS1 MSS2

MGW1

MGW2

PSTN/ISDN

LEMF

BICC, SIP-I, ISUP

H.248 H.248

Mid-call tone/anno 

to A-subscriber

A-subscriber

B-subscriber

Nb


Figure 10.5.2.3.1 User plane connections in LCLS, when bi-casting is activated for LI purposes
In Figure 10.5.2.3.1 the A and B subscribers are under different MGW's/MSS's (e.g. because of multipoint configuration). LI is activated for the A-subscriber in MGW1 (normally also B-subscriber shall be monitored in that case). A mid-call tone or announcement needs to be played to the A-subscriber from MGW2. 

Editor's Note: 
The mid-call announcements solution using voice detection in the BSC and its possible impacts need further investigation before a conclusion is made.
10.5.2.3.1
Silence codewords/SID frames detection in BSS and MGW generates silence codewords/SID frames.
Another anticipated LCLS aspect is that the MGW, which connects to the BSS, should generate silence codewords/SID frames to the BSS. The MGW, which connects to the BSS, shall transmit the real user plane dates to the BSS instead of silence codewords/SID frames when there are ongoing mid-call announcement/tones. And the BSC needs to distinguish and detect real user plane dates from the silence codewords/SID-frames. In case the silence codewords/SID-frames are received by the BSS, the BSS shall discard the user plane dates received from MGW and transmits the user plane dates received from the internal path to the end user. Otherwise the BSS shall forward the user plane dates receive from the MGW to the end user.
 Therefore there is no an interaction problem between this mid-call announcements solution and Lawful Interception solution using bi-casting, and there is no dedicated signalling from the MSC-S to inform the BSS about the announcement.

One problem with this solution is that in the multiple MGW case, the MGW, which connects to the BSS, needs to know whether there are ongoing mid-call announcement/tones in order to know to transmit the real user plane dates or send silence codewords/SID frames to the BSS. And there are two alternatives for solving this problem. 
1. New messages need to be defined to inform the MGW whether there are ongoing mid-call announcement/tones.
2. When mid-call announcement/tones are generated by the MGW, a special tone is also generated by the MGW. The MGW, which connects to the BSS, needs to perform the special tone detection arming to know whether there are ongoing mid-call announcement/tones. 
* * * End * * * *
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